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Abstract

We discuss the case of a patient with Progressive Multifocal Leukoencephalopathy (PML), developed after
treatment with Natalizumab for 42 months for relapsing remitting multiple sclerosis (RRMS). Imaging was consistent
with wide-spread PML with features that portended a high risk of development of Immune Reconstitution
Inflammatory Syndrome (IRIS). After completion of plasmapheresis, she was started on oral maraviroc, chemokine
receptor 5 antagonists. Our patient did not develop radiological signs or symptoms of clinical IRIS and tolerated
maraviroc without adverse side-effects. We propose that maraviroc merits further examination as an agent that may
prevent IRIS in patients with natalizumab-associated PML.
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Case summary
A 49-year-old, HIV negative woman with a history of RRMS for

twelve years, presented for a second opinion for complaints of three
months of worsening ataxia and dysarthria. Her current symptoms
had begun with numbness in the lips, which then progressed to
dysarthria and dysgeusia and later to difficulties with balance and
cognition. She had been known to be JC virus (JCV) antibody-positive
and had been maintained on natalizumab for 42 months with the last
infusion being given one month prior to presentation.

Brain magnetic resonance imaging (MRI) with and without
gadolinium revealed multiple enhancing T2/FLAIR hyperintensities in
the bilateral middle cerebellar peduncles and the pons in addition to a
non-enhancing T2/FLAIR hyperintensity in the right parieto-occipital
white matter that was associated with mild mass effect. Imaging
findings were consistent with wide-spread PML (Figure 1).

Cerebrospinal fluid analysis confirmed the diagnosis with an
elevated JC viral load of 390 copies/mL detected using a polymerase
chain reaction assay performed by Focus Diagnostics.

The patient underwent plasmapheresis to help escalate natalizumab
clearance and was started on oral maraviroc 300mg twice a day. The
patient remained free of clinical Immune Reconstitution
Inflammatory Syndrome (IRIS), although consecutive MRI brain
imaging studies showed faint peripheral enhancement in some of the
previously identified T2/FLAIR hyperintense lesions (Figure 1).
Patient’s clinical status and MRI abnormalities attenuated over 6
months of treatment and maraviroc was tapered. No adverse side-
effects related to maraviroc were observed during the course of
treatment.

Figure 1: MRI T2-weighted/FLAIR axial images. Image IA and IB:
MRI T2-weighted/FLAIR axial images show hyperintensities in the
bilateral middle cerebellar peduncles, bilateral thalami, bilateral
subinsular white matter, and right parieto-occipital region white
matter. Image IC and ID. MRI T1-weighted axial images with
gadolinium show faint peripheral enhancement in lesions around
the bilateral middle cerebellar peduncles, bilateral thalami, and
bilateral subinsular white matter.

At time of follow-up 12 months after initiation of treatment with
maraviroc, the patient continued to exhibit mild dysarthria, facial
numbness, and ataxia. MRI brain exhibited near-resolution of all T2/
FLAIR supratentorial and infratentorial hyperintensities with only
minimal residual gadolinium enhancement detected. No new MS
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disease activity was noted. She was started on subcutaneous glatiramer
acetate injections 20mg daily for ongoing treatment of MS.

Discussion
This case study illustrates the potential utility of maraviroc in the

prevention of clinical symptoms of IRIS, an entity that is considered to
be an almost universal complication that occurs with or without
plasmapheresis in patients with natalizumab–associated PML (NTZ-
PML) [1]. IRIS is a major cause of mortality and morbidity in patients
with NTZ-PML and is characterized either by sudden clinical
deterioration or by gadolinium enhancement and/or mass effect on
brain MRI [2]. Its pathophysiology is linked to the rapid trafficking of
JCV-specific T cells into the central nervous system, which aids in the
destruction of infected oligodendrocytes but also results in collateral
damage [3]. Although glucocorticoids are the treatment of choice for
IRIS, recent evidence suggests that they may limit JC viral clearance
and may not be effective for the prevention of IRIS in NTZ-PML. As
such, new therapeutic modalities need to be evaluated for the
management of IRIS in these patients.

Maraviroc is approved for HIV-treatment as part of combination
antiretroviral therapy and is an allosteric inhibitor of chemokine
receptor 5-positive (CCR5+) T cells [4]. CCR5+ blockade results in the
inhibition of cellular trafficking and activation of effector T cells to
sites of infection or inflammation. Since IRIS is associated with an
increase in pathogen-specific inflammatory responses including
upregulation of CCR5+ immune T-cells, maraviroc has been suggested
to have utility in the prevention of IRIS associated with antiretroviral
initiation in patients with HIV [5]. This led to the consideration that
maraviroc may be used in the prevention of IRIS in patients with
NTZ-PML, but no clinical trials have yet been performed to evaluate
this hypothesis.

One prior case study examines the use of maraviroc in the
management of IRIS associated with NTZ-PML. Giacomini et al
presented the case of a patient with MS who presented with NTZ-PML
and was treated with maraviroc [6]. They demonstrated decreased
proportions of CCR5+ immune cells in the cerebrospinal fluid,
indicating that maraviroc selectively limits cell trafficking into the
central nervous system. They posited that the drug may have
contributed to the initial prevention and to active treatment of IRIS in
this case.

Our patient presented with three months of progressive clinical
deterioration that was consistent with PML in the context of
natalizumab use and JCV seropositivity. Her initial brain MRI was
consistent with both PML as well as early IRIS, given the presence of
both gadolinium enhancement and mass effect even prior to the
removal of natalizumab with plasmapheresis [1]. Such patients with

early immunologic rebound in NTZ-PML typically have earlier and
more severe clinical symptoms of IRIS in addition to worse survival
rates compared to those patients who develop imaging changes only
after natalizumab removal. Nonetheless, our patient did not develop
clinical symptoms of IRIS after undergoing plasmapheresis and
starting treatment with maraviroc. She showed slow improvement of
her neurological deficits and imaging findings over the course of nine
months.

Our experience, in addition to that of Giacomini et al, demonstrates
that even patients who are considered to be at high risk for developing
clinical symptoms of IRIS may avoid this complication [6]. We
propose that this may be attributable to the effects of maraviroc. Safety
and tolerability studies to date have demonstrated that this drug has
minimal interactions with major drug-metabolizing enzymes and is
well tolerated at clinically relevant doses without serious adverse
effects [7,8]. Given the favorable safety profile of maraviroc and the
potentially devastating consequences of IRIS, we advocate for a clinical
trial of this medication in natalizumab–associated PML.
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